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Abstract: Within Europe, half the annual requirement for feed is provided by grassland. However, although the 
EU is a net exporter of feed grain it is a substantial importer of protein and non grain feed ingredients. After a 
long period of decline, there is a renewed interest in forage legumes for several economical and ecological 
reasons and the European Union strengthen the role of protein-rich crops, by providing a supplementary payment 
for farmers producing these crops. The main environmental advantage of legume-based forage crop husbandry is 
the reduction of the fossil energy that is necessary to synthesize inorganic N fertilizers and to reform other 
protein sources into useful feed for cattle. In order to develop sustainable, legume-based live stock production 
systems, we need to understand the complex relationships that exist between herbivores and the plants they 
consume. In addition, more information is required on the processes of energy transfer and nutrient loss from the 
system. To increase farmer confidence in the use of forage legumes it is necessary to have more reliable 
establishment techniques and to reduce the variability in legume contribution within and between years, 
particularly for legumes in mixed swards. And last not least how leguminous crops will adapt to the climate 
change in Europe? 
 
INTRODUCTION 
 
After a long period of decline, there is a renewed interest in forage legumes for several 
economical and ecological reasons. The changing society, as stakeholder of the environment, 
wants to increase its impact on the political decision making of allowable agricultural 
processes. The nowadays EU agricultural policy includes also ecology, animal welfare, 
sociology and food quality (Council Regulation (EC) No 1782/2003). It is no longer sufficient 
to adopt new technologies simply because they guarantee greater profit margins or higher 
production levels. In the future it will be essential to take into account the opinion of the consumer 
in order to avoid further crises of confidence.  
After a long period of decline, there is a renewed interest in forage legumes for several 
reasons of economical and ecological origin. The changing society, as stakeholder of the 
environment, wants to increase its impact on the political decision making of allowable 
agricultural processes. The nowadays EU agricultural policy includes also ecology, animal 
welfare, sociology and food quality (Council Regulation (EC) No 1782/2003). It is no longer 
sufficient to adopt new technologies simply because they guarantee greater pro fit margins or 
higher production levels. In future it will be essential to take into account the opinion of the 
consumer in order to avoid further crises of confidence (Puia et al. 2001). 
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In the Council Regulation (EC) No 1782/2003, the European Union strengthen the role of 
protein-rich crops, by providing with a supplementary payment for farmers producing these 
crops. 
Animal products provide about 25% of the energy in the diet of people living in developed 
countries together with essential fatty acids, vitamins and minerals. Thus, by utilizing forage 
legumes to their fullest extent, we have the opportunity to supply Europe with livestock 
products, produced from home grown, traceable feeds of high quality and reduced 
environmental impact.  
Within Europe, half the annual requirement for feed is provided by grassland. However, 
although the EU is a net exporter of feed grain it is a substantial importer of protein and non 
grain feed ingredients. The amount of raw material imported for feed corresponds to the 
production from 10 million ha of land. The current production of meat, eggs and milk relies 
on the importation of non-forage protein and this represents around 25% of the total amount 
of protein consumed by the animal. Although non-forage proteins of vegetable origin are 
available, much of the 'by-pass proteins' traditionally come from animal by-products and 
fishmeal. However, the effect of the BSE crisis has meant that most of these animal products, 
including fish meal, are now excluded from ruminant feeds and as a result there is an increase 
in the demand for high quality plant protein. This has been particularly prevalent in the dairy 
sector where supplementation has been regarded as necessary to sustain yields in order to 
secure the farmers income.  
Imported feed components have high transportation costs, high environmental impact and 
their quality and safety can be highly variable. A greater reliance on 'home-grown' legume-
based protein sources would improve the traceability of the feed, enhance consumer 
confidence in the final market product and promote ecologically sound farming systems. 
Already in the 13th Century Flanders was recognized as a good region for growing clover 
(Slicher Van Bath). On his journey over Flanders, Sir Richard Weston describes in 1650 a 
five years rotation of flax, turnips and clover grass and recognized this crop husbandry system 
as a  model for practice in the commonwealth. 
In his proposal to amend Council Regulation (EC) No 1251/1999, establishing  a support for 
producers of certain arable crops, G. Adam (2001) suggests that incentives must be given so 
that the total area of protein-rich crops grown on the holding exceeds that grown in 1999/00. 
He claims that action must be taken to ensure that the protein deficit caused by the BSE crisis 
is remedied by the production of additional vegetable protein within the EU. 
As farming within the north-western European countries moves towards less intensive forms of 
agriculture, it has been predicted that there will be a growth in intensive agricultural systems in 
the Baltic States and other Central and Eastern European countries in order to supply consumer 
demands in these countries. However, the growth of industrial forms of live stock production has 
been associated with serious environmental and safety problems. Consequently, forage legumes, 
adapted to a wide range of soil types, climatic conditions and management systems, will become 
increasingly important components of sustainable agriculture production systems in Europe.  
There is a wide range of climates in Europe, and climatic zone will strongly influence the type 
of legume used in forage systems. In COST Action 852 “Quality legume-based forage 
systems for contrasting environments” researchers from 23 European Countries examined 
during 5 years (2001-2006) in 3 working groups (i) legume genetic resources (ii) sward 
management (iii) forage utilisation, the possibilities to increase the quantity an quality of 
home grown proteins from regionally adapted legume-based forage systems. In the 
Mediterranean environment, the most successful legume species might be winter annual-
types, which will germinate with autumn rains, grow actively during the winter and produce 
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seed prior to the onset of summer drought. Further north, winter survival becomes the 
dominant requirement and various mechanisms are adopted to achieve this. In all 
environments we need an understanding of the factors affecting the survival and productivity 
of legumes. Such factors include the presence of various abiotic stresses, competition from 
other species in mixed swards, the type of sward management imposed, and relationships 
between the legume and its microbial symbionts (Rhizobium bacteria and vesicular-arbuscular 
mycorrhizae).  
As a result from this COST action it is worthwhile to focus on the question how crops and 
animals will adapt to the climate change in Europe and how they will behave? In its Green 
Paper (2007), the EU Commission expresses its concern for this phenomenon. 
Four main properties of leguminous crops should be better exploited in future agriculture: (i) 
the capacity for N-fixation, (ii) the high nutritive value, (iii) intake potential by cattle and (iv) 
improving and maintaining the soil structure.  
 
CHALLENGES  
 
Yet major challenges still exist. Temporal and spatial variation in legume performance occurs and 
this restricts the confidence of farmers in legume-based systems. Grass clover mixtures have the 
disadvantage that the development of the grasses (especially the Lolium spp) and the white 
clover are completely different. Grass growth start early in the season and reaches already its 
optimum growth in may, while white clover develops the best in mid summer June-July 
(Carlier et. al 1998). This different growth development results in different grass clover 
relations in the field and hence different chemical composition and feeding value for the 
grazing cattle. To increase farmer confidence in the use of forage legumes it is necessary to 
have more reliable establishment techniques and to reduce the variability in legume 
contribution within and between years, particularly for legumes in mixed swards.  
If reliability is to be improved and the range of forage legumes extended in Europe we will 
require understanding of the constraints of environment, the reasons for divergence between 
species' potential and actual performance, the causes of yield variability and lack of persistence, 
the mechanisms controlling diet selection in animals and the role of management.  
Understanding the mechanisms underlying nutrient flows in ruminants fed on legume-based diets 
is an essential prerequisite for the achievement of high animal performance coupled with high 
efficiency and reduced environmental impact. Such information is essential for an improvement in 
nitrogen use efficiency.  
The main environmental advantage of legume-based forage crop husbandry is the reduction of 
the fossil energy that is necessary to synthesize inorganic N fertilizers and to reform other 
protein sources into useful feed for cattle. 
The arena in which establishment occurs is a mix of management, environmental and biotic 
factors. This short phase sets the scene for the future of the legume in the system. An 
understanding of the processes influencing the survival and growth of legume seedlings, 
whether in a reseeded pasture, in a perennial sward or as a sown crop in competition with 
weeds, is a key to increased establishment reliability (Rotar and Carlier, 2005).  
Managing for less variable legume performance requires a clear understanding of the factors 
behind fluctuations of mixed legume swards through the growing and rest seasons (cold 
winters/dry summers) and their long term dynamics over years. Recent new approaches to 
understanding competitive and complementary behaviour that utilise the strong relationships 
between successive phases of the life history of swards and mixed stands will help to develop 
this knowledge. The effect of animal grazing behaviour, the role of clonal and sexual 
reproduction and rules governing allocation to reproduction and seed and seedling survival in 
  
 
18 
determining the long-term persistence of legumes in natural and sown grassland need further 
examination.  
Improving the efficiency of utilisation of legume fixed N and reducing N losses to the 
environment increases the attractiveness of legume-based systems. Precise information on 
nitrogen flows and losses in both grazed and only cut grass swards systems will help to 
achieve these two aims.  
In order to develop sustainable, legume-based live stock production systems we need to 
understand the complex relationships that exist between herbivores and the plants they 
consume. In addition, more information is required on the processes of energy transfer and 
nutrient loss from the system. This information is necessary to quantify and predict the 
performance of beef and dairy production systems, thus promoting their greater economic 
viability and compliance with environmental legislation. It is essential that such information 
is transmitted to the farmer if legumes are to be used in an appropriate way, thereby 
improving the efficiency of these systems.  
It is well known that the presence of legumes in the sward encourages high level of forage 
intake by the grazing animal. However, an understanding of the link between grazing 
behaviour, dietary preference and animal intake would enhance the prediction of nutrient 
intake by the ruminant in pasture systems.  
Nutrients and energy are lost during field-based harvesting and conservation processes. The 
extent of these losses is influenced by management practices, by the type of legume used and 
by its contribution to the sward. It is clear that models predicting nutrient turnover, 
particularly during forage conservation, need to be formulated and validated. These models 
must take into account the species composition and legume content of the sward in order to 
provide reliable estimates of nutrient intake by the animal. 
Understanding the mechanisms underlying nutrient flows in ruminants fed on legume-based 
diets is an essential pre-requisite for the achievement of high animal performance together 
with high efficiency and reduced environmental impact. New approaches based on the 
nitrogen/energy ratio in the ruminant diet will improve our understanding of the process of 
digestion. Information on the role of specific plant constituents (e.g. tannins), known to affect 
rumen by-pass protein, can be related directly to the legume content of the diet and will 
improve nitrogen use efficiency coupled with reduced nitrogen losses to the environment.  
 
REGIONAL POLICY 
 
BELGIUM-FLANDERS 
 
Also Flemish farmers are encouraged by the Government to cultivate clover (Trifolium 
species) and luzerne (Medicago sativa L.) and grass/clover to produce more farm grown 
proteins, especially to fit with the strict environmental EU policy for restricting nitrate 
leaching. 
In this framework monocultures of red clover (Trifolium pratense L.), white clover (Trifolium 
repens L.), luzerne (Medicago sativa L.), perennial ryegrass (Lolium perenne L.), Italian 
ryegrass (Lolium multiflorum Lam.) and grass/legume mixtures were compared at 3 levels of 
N-fertilisation: 0, 105 and 265 kg N ha-1 in order to investigate the effect on weed control, 
botanical composition, dry matter yield, forage quality and nitrate residue in the soil. The 
plots were cut and not grazed by cattle which influences the nitrogen input and efficiency, 
because there was never a return of N of cattle excrements. 
In table 1 the results of this 3 years old field trial are presented. 
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Table 1. Effect of N fertilisation on botanical composition and dry matter yield of grass/legume mixtures 
(average of 2004-2006; Ms: Medicago sativa; Tp: Trifolium pratense; Tr: Trifolium repens; Lm: Lolium 
multiflorum; Lp: Lolium perenne). 
 
 Treatment Content of sown legumes 
 % in Dry Matter (DM) 
DM yield  
Ton ha-1 year-1 
DM yield 
kg kg-1fertiliser N 
 N0 N105 N265 N0 N105 N265 N105 N265 
 Tp+Lm 67 51 30 13.23 14.39 14.45 11.0 4.6 
 Tp+Lp 73 68 56 13.20 13.97 14.02 7.4 3.1 
 Tp+Tr+Lp 61+15 65+6 43+14 12.65 13.87 14.60 11.6 7.4 
 Tr+Lp 57 50 30 11.59 12.60 13.20 9.6 6.1 
 Ms+Lm 81 65 56 15.10 16.48 17.05 13.1 7.3 
 Ms+Lp 87 82 80 15.91 16.34 16.38 4.1 1.8 
 Ms+Tr+Lp 85+6 79+5 68+11 15.45 16.64 16.64 11.4 4.5 
 mean         
 grasses    5.50 9.32 11.23 36.4 21.6 
 legumes 96 94 94 12.31 12.73 13.13 4.0 3.1 
 grass/legumes 76 68 55 13.88 14.90 15.19 9.7 5.0 
 
The proportion of legumes in the grass/legume mixtures significantly (p< 0.02) decreased 
when more N was applied but the level of legumes was acceptable, especially for Lp in N105. 
For grass/legume mixtures, N105 and N265 resulted in an increase of the DM yield by 1.02 
and 1.31 Mg ha-1 respectively. It is obvious that the small difference in DM yield between 
these two N levels (0.29 ton ha-1) did not economically justify the use of 265 kg N on 
grass/legume mixtures. The use of 105 kg N ha-1 resulted in an additional yield of 9.7 kg DM 
kg-1N which corresponded with an cost price of 0.12 € kg-1 DM (765€ Mg-1 N for fertiliser 
and 20€ fertiliser application-1 ha-1). The growth of Lp and Lm is still limited by a N 
fertilisation of 265 kg N ha-1 (Behaeghe and Carlier, 1974) but the strict EU Nitrate Directive 
regulation does not allow to apply more N. To avoid leaching, the nitrate nitrogen content in 
the soil profile 0-90 cm should not exceed 90 kg ha-1 at the end of the growing season. The 
nitrate residue in the soil was relatively higher for the monocultures of legumes (17-22 kg N 
ha-1) in comparison with grass/legume mixtures (10-15 kg N ha-1) and grasses (6-8 kg N ha-1) 
but they were always far below the legal limit of 90 kg ha-1. There was no effect of N 
fertilisation on the nitrate residue in the soil. 
 
ROMANIA 
 
Leguminous and mixture forage 
 
In Romania, the alfalfa crops own a well established tradition (both blue alfalfa and also 
hybrid alfalfa), and also the clover (especially red clover and, in a small extent, white clover), 
sainfoin and bird’s foot trefoil.  
Breeding of these leguminous varieties is performed at the Institute of Research for Cereal 
and Technical Plants from Fundulea – for alfalfa, the Institute of Research for Grassland 
Production Magurele Brasov – for white clover and  at the University of Agricultural Sciences 
and Veterinary Medicine Cluj – for white and red clover, sainfoin and bird’s foot trefoil.   
The sites occupied with a culture with varieties mentioned before, along the last four decades, 
have been changeable. Alfalfa occupied sites of  about 300 – 400.000 ha (about 40 % out of 
the arable surface, destined to forage crops), red clover was cultivated on surfaces that varied 
much from one year to another; they could be estimated to 80-150.000 ha (8-15 % out of the 
arable forage crops). 
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Onobrychis viciifolia and Lotus corniculatus have accidentally been cultivated, and the 
information regarding their potential occupied surface are insufficient.  
The dry matter (DM) obtained productions have been changeable, but it can be said that 
progresses were recorded  from one year to another in direct relation  with genetic breeding  
of the new cultivars and improvement of culture technology.   
In experimental cultures and in agricultural enterprises which apply modern technologies, the 
obtained productions in present with M. sativa  are high: more than 12 t/ha DM (fig.1) and 
about 2 t/ha crude protein (fig. 2) in conditions of moderate fertilization with P and K, and 
without nitrogen fertilization (in normal crop conditions, the nitrogen fertilization of M. sativa 
crop doesn’t bring any ensured surplus of DM and crude protein). In dry years, the DM and 
crude protein are sensitively affected (Table 2).  
T. pratense is cultivated according to 2 technologies. In traditional technology it is cultivated 
as biannual plant, obtaining in the second year of production the forage at the first harvest: 
productions of about 6 t/ha DM with 1 t/ha crude protein and at the second harvest seed will 
be obtained.  In forage rotations where only fodder is obtained, 2-3 harvests annually, the 
productions are about 10-12 t/ha DM with 1500-1700 kg/ha crude protein.   
O. viciifolia is not much spread. Nowadays, a development of crop is registered, motivated 
through introduction of a new species in crop (Splendid) with a high mowing capacity and 
also very productive. In dry years, the dry matter and crude protein production are superior to 
Trifolium sp. and M. sativa ones (Table 2). 
It looks that even protein quantity from O. viciifolia  is superior. 
L. corniculatus is the acid soils leguminous, the dry matter and crude protein being smaller 
than the before mentioned leguminous.   
It is predicted that in the future the surfaces occupied by M. sativa, T. pratense and O. 
viciifolia, according to seed requests, could register an increase. Contribution in this way it 
can be brought through new ameliorated varieties, especially by creating resistant varieties to 
diseases pests.  
For M. sativa very productive varieties with a content of 18-20% crude protein and with 
higher degree of virosis resistance already have been obtained and are in course of breeding. 
For T. pratense, at the breeding department of our university, diploid and tetraploid varieties; 
diploid varieties: Select and Roxana and tetraploid varieties: Napoca Tetra, Apollo Tetra and 
Dacia Tetra. 
The production capacity of these varieties are comparatively high. It must be made a remark 
concerning the tetraploid varieties. The dry matter production of these varieties has the same 
size order or larger than diploid varieties, the protein content being with 1-2% higher (17-18% 
of dry matter), the water content of fodder a little bit higher, the seed production is smaller 
than the diploid form. According to all possibilities of tetraploid varieties, the seed production 
is better, but the perenniality and frost resistance are higher, by comparison to diploid 
varieties.  
Putting in balance the advantages of these varieties and the diploid ones (higher protein 
content, longer perenniality and a better frost resistance with the disadvantages (higher level 
of water and difficulties in seed production), we think that for intensive forage crops, 
tetraploid varieties should be preferred, but for traditional crops where it is produced  the 
same forage as seed, the diploid varieties are preferable.  
For T. repens , in our university, through polycross, a Dacia variety was obtained, which has 
the same production level with other varieties created in our country. Its culture is created in 
mixture with graminaceae, especially with Lolium perene. This associated crop gives good 
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results in pasture resowing.; for the production of conserved forages, the associated crops 
based on M. sativa and T. pratense  are more productive.  
In the last years, for O.viciifolia  through introgression hybridation and selection from family 
groups a new variety, Splendid, was obtained, which has significant superiority over the 
varieties earlier created concerning the dry matter production and crude protein. This variety 
is frost resistant, and differs from the earlier cultivated other ones, has a very good rest 
capacity. These are the first qualities that provide for it a high productivity (up to 15t/ha dry 
matter with 16-18% content of crude protein). In comparable culture conditions and in years 
with normal rainfall, well distributed (500-600 mm/year), it gives productions similar to M. 
sativa, but in dry  years it overcomes in production both M. sativa, as well as the T. pratense. 
The preliminary analysis concerning the quality of protein, show a high content in essential 
aminoacids, the O. viciifolia forage doesn’t produce any meteorisations. 
In association with perennial graminaceae especially with Bromus inermis on dryer biotopes, 
the crop may be also used for grazing. We think that this variety is of big prospect.  
 
Table 2 Productions obtained for perennial leguminous in 1993-1995 period 
 
 DM t.ha-1 
Medicago sativa 8.16 
Onobrychis viciifolia 10.28 
T. pratense tetra 6.16 
T. pratense diploid 5.79 
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Fig.1. Dry matter yield of M.sativa (mean for the three years 1988-1990, t/ha, Rotar, 1993) 
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Fig 2. Crude protein yield obtained of M. sativa (mean for the three years 1988-1990, t/ha, Rotar, 1993) 
 
Among the research unfolded in our University, different mixture crops have been and being 
studid at this moment, like: 
- Medicago sativa with Dactylis glomerata or with Bromus inermis 
- Trifolium pretense with Lolium multiflorum 
- Onobrychis viciifolia with Bromus inermis 
Among these mixture crops, the mixture crop between M. sativa with D. glomerata, the main 
objectives of the study were the mixture structure, the dry matter and crude protein 
productions, the fertilization system, the mixture evolution and the use manner.  
Some aspects from these studies will be further presented. 
Regarding the structure of associated crop, an attention upon the proportion of M. sativa – 
50% and D. glomerata – 50% must be made.  
The dry matter and crude protein productions during years with minimum 500 mm annual 
rainfall, when 2/3 of it dropped during the vegetation period, are very high (fig. 3 and 4).  
In conditions of normal soil supplying with P and K, without nitrogen fertilizer application, 
13 t/ha of dry matter with 2,5 t/ha crude protein were obtained. When applying a dose of 125 
kg/ha N, the production of dry matter increases up to 15t/ha and the one of crude protein up to 
2,7 t/ha.  
The higher doses of nitrogen doesn’t bring significant production surplus. Moreover, in time, 
they influence in inauspicious way the maintenance of the associated M. sativa species, fact 
known in literature.  
According to presented experimental data, the associated crop of M. sativa and D. glomerata 
is productive both in dry matter and also in crude protein, and what seems to be important 
from the environment protection and energy balance point of view, is the fact that this crop 
can contribute to noticeable economies of nitrogen fertilizers. Also, after the results of the 
experiences performed by us, it is necessary to apply in addition 240 kg/ha N in order to 
balance the dry matter and crude protein productions in comparison to an unfertilized 
associated crop of M. sativa (50%) and D. glomerata (50%).  
An important aspect in performed studies, is the number of associated crops determination. 
Among obtained results, it is noticeable the fact that in an intensive crop, the evolution of 
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associated crop is influenced in a larger extent by the crop technology, than the initial number 
of species of which the association is constituted.  
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Fig. 3. Dry matter yield (t/ha) of M.sativa and Dactylis mixtures (mean for the three years 1988-1990, Rotar, 
1993) 
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Fig. 4. Crude protein yield obtained for M.sativa and Dactylis (mean for the three years 1988-1990). The base 
fertilization: P2O5 = 60 kg/ha/year, K2O = 120 kg/ha/year (Rotar, 1993) 
 
 
BULGARIA 
 
About 300 different species are present in Bulgarian grasslands: nearly 60 grasses, 40 
legumes and 200 other herbaceous species (Kirilov and Todorova 2006). In the natural 
grasslands the percentage of legumes is rather low and varies from 3 to 15% (Kirilov at al. 
2005). Wild type white clover is one of the commonly occurred species in these grasslands 
(5%). 
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The conducted agricultural reform, during the last decade, led to the significant changes in the 
structure and area with forage legume crops (Table 3). The total territory occupied by them 
was reduced more than 3,5 times. As a result the protein deficiency, one of the main limiting 
factors for animal productivity, was increased. In order to meet the protein needs by own 
resources, the area with forage crops need to be enlarged remarkably.  
The annual legumes – peas and vetch are very perspective for Bulgaria, due to their chemical 
composition and ecological plasticity. They are grown mostly as companion crops with 
cereals to decrease lodging and to increase the forage yield and quality. 
The importance of sainfoin (Onobrychis viciifolia Scop and birdsfoot trefoil (Lotus 
corniculatus L.), which are mainly grown in combination with grass species, is not significant 
for the country.  
 
Table 3. Leguminous crops grown in Bulgaria (2007) 
 
Crop     Area in ha Average yield in kg.ha-1 
Bean Peas    2270   1225   
Bean vetch  420 1145 
Alfalfa  89340 3425 
Artificial meadows whit another legumes  
for hay making 
2875 5390 
Permanent meadows for hay making 515430 2230 
 
 
The main legume forage crop in Bulgaria is alflafa (lucerne), which is cultivated in the 
country since the beginning of 20th century.  The first Bulgarian varieties were created in the 
70ties of the last century at the Institute of Forage Crops - Pleven and at the IASS Obraztsov 
Chiflic - Rousse.  
In the official variety list of the country (2008) 9 varieties are enlisted (Table 4) 
 
Table 4. alfalfa (lucerne) varieties listed on the Bulgarian catalogue 
 
Variety Property 
Ina Private 
Mnogolistna 1 IASS ”Obraztsov Chiflik”-Rousse 
Prista 2      “ 
Prista 3      “ 
Prista 4      “ 
Pleven 6  IFC Pleven 
Obnova 10      “ 
DARA      “ 
DAMA  IFC Pleven , ABI  
 
About 60 % of the lucerne fields in the country are sown with the varieties created in IASS 
Obraztsov Chiflic - Rousse, which sets the market quota of the seeds. 
The lucerne in Bulgaria is form the Flemish type and grows on the same place not less than 4-
5 years. According to the scale of fall dormancy (rating from 1 to 8) the Bulgarian varieties 
are quoted at 5.  
Due to the highly reduced number of animals after 1989, the area of lucerne decreased 4 times 
and is now less than 100 000 ha. 
For the period 1995 – 2005 the sown area reduced almost with 50%, from 161250 hа to 91414 
hа and also the total production was significantly decreased (table 5). 
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Table 5. Production of alfalfa hay in Bulgaria 2001-2005 
 
Production of alfalfa hay 
Year Area in ha Average yield (kghа-1) Total production of hay (tons.year-1) 
2001   85795 3840 329 450 
2002   85448 4870 416 490 
2003   97500 3350 326 625 
2004   92700 4310 399 540 
2005   91414 4700 304 840 
2006   90665 5250 270 185 
2007*   89340 3425 205 080 
*The whole sown area is not harvested each year  
 
In the regions without irrigation, 2-4 cuts with a total yield ranging between 3 and 8 tons.ha-
1are obtained, while with irrigation production levels of 10 tons.ha-1 can be reached. 
 
The average seed production is 150 – 200 kg.ha-1 although the potential is 700 kg.ha-1. This 
seed production is not enough to satisfy the necessary quantity for re-sowing of ¼ of the total 
area, in spite of the favorable weather conditions in Bulgaria. This frequently “opens the 
door” for import of uncertified foreign varieties, which cost less than the Bulgarian ones. 
During the last 5 – 6 years, the price of 1 kg certified seeds of lucerne is quite high: 2.5 to 3.5 
EUR.  
 
Data of alfalfa and oat (conventional and dwarf) productions, in “pure stands ” and in 
mixtures with and without N fertilizer are presented in table 6. 
 
Table 6. Dry matter yields in pure and mixed stands form alfalfa (2005-2007) in Bulgaria 
 
without fertilizer  with 80 kg N-1 before 
sowing 
over all vegetation 
variant 
kg.ha-1 relative to a kg.ha-1 relative to a mean relative to a 
a standard 17810 100 16750 100 17280 100 
b 12630 71 12610 75 12720 73 
c 7010 39 8830 53 7920 46 
d 23290 131 19920 119 21600 125 
e 7990 45 10080 60 9040 52 
f 5890 33 8200 49 7040 41 
g 8390 47 11900 71 10140 59 
h 5710 32 9140 55 7420 43 
i 7950 45 10610 63 9280 54 
mean 10740  12000    
 
а – alfalfa old sowing + oats (= standard variant) 
b
 -  
oats / forerunner - alfalfa                                                                 
c – dwarf oat /forerunner - alfalfa                                                       
d - alfalfa old sowing + dwarf oats 
e
 
– oats / forerunner - cereals  
f
 
- dwarf oats / forerunner - cereals 
g
 
– alfalfa new sowing + oats 
h - alfalfa new sowing + dwarf oats 
i - alfalfa new sowing 
 
Summarizing data presented in table 6, could be concluded that: 
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1) old alfalfa stands, combined with oats are more productive than the new alfalfa sowing. 
2) the dwarf oats in mixture with alfalfa gives better results than the mixture with 
conventional oats. 
3) the nitrogen fertilizer
 
was not effective when oats were sown after alfalfa as a forerunner 
(predecessor). 
 
In table 7 the remaining nitrogen after the vegetation period is presented. 
 
Table 7. Chemical soil analyses after vegetation 
 
vegetation 
variant 
soil depth in cm Without N fertilizer 
mg N.kg-1soil 
With N fertilizer 
mg N.kg-1soil 
a 0-20 
40-60 
9,58 
8,42 
13,07 
9,29 
b 0-20 10,46 11,62 
c 0-20 10,46 11,62 
d 0-20 
40-60 
9,58 
8,42 
13,07 
9,29 
e 0-20 10,17 13,07 
f 0-20 10,17 13,07 
g 0-20 
40-60 
9,00 
6,41 
7,26 
5,51 
h 0-20 
40-60 
9,00 
6,41 
7,26 
5,51 
i 0-20 
40-60 
8,13 
10,75 
5,52 
6,01 
 
The variants with alfalfa old sown field, where 80 kg N.ha-1 fertilizer is applied before sowing 
showed higher nitrogen content at the end of the growing cycle. Obviously, this is due to the 
need of nitrogen during the first year of alfalfa ontogenesis, when the symbiosis with 
Rhizobium meliloty is still not effective. The data for DM yield of  “pure” alfalfa sowing with 
fertilizer, which significantly exceeds the same yield in the variant without fertilizer, confirm 
the above conclusion (table 6.). 
The higher content of N in the soil in the cases of the mixed variants (a,b,c,d), could be 
explained with the level of N supplied by alfalfa  used as forerunner. 
 
Table 8 gives the protein contents in the dry matter of the different crop variants. 
 
Table 8. Protein content in dry matter (%) 
Variant without fertilizer with fertilizer 
  2005 2006 average 2005 2006 average 
a
 
18,0 17,8 17,9 15,4 17,9 16,7 
b
 
7,6 10,9 9,2 10,4 9,6 10,0 
c
 
10,3 13,2 11,7 10,8 12,2 11,5 
d
 
19,3 17,6 18,5 16,3 19,6 17,9 
e
 
6,2 8,1 7,2 7,9 8,2 8,1 
f
 
7,3 10,1 8,7 10,7 9,4 10,0 
g
 
6,9 9,2 8,1 8,9 9,2 9,1 
  
 
27 
h
 
6,9 9,7 8,3 8,8 10,3 9,6 
i
 
20,2 16,2 18,2 17,7 18,8 18,2 
 
 
The tendency for higher protein content in the variants d and j with forage legumes is 
manifested. 
 
Nowadays generally lucerne is grown without irrigation and this is the reason for the low 
yield. This forage crop is traditionally cut in a late maturity stage, resulting in a low quality 
product in terms of digestibility and protein content (Wilkins and Kirilov, 2003).  
The creation of new alfalfa varieties, combining good productivity and forage quality as well 
as persistency, has always been target for breeders. Improvement of genetic characteristics 
such as resistance to herbicides, abiotic and biotic stress, protein quality and digestibility, 
could remarkably increase the feeding value and yield. Because of the high heterozygosis and 
almost self incompatibility such improvement is definitely difficult by classical means. 
Unconventional approaches of plant biotechnology coupled with traditional ones, provide 
opportunities for achievement of desired balance between quantity and quality of forage mass. 
The enhanced frequency of genomic rearrangement during in vitro cultivation, cell selection, 
somatic hybridisation or genetic transformation, provide an opportunity for development new 
valuable lines for breeding programs. Two years ago the first alfalfa cultivar created on the 
base of in vitro selected lines, possessing low saponin content, improved amino acid balance 
and morphological characteristics, was approbated and registered in variety list of the country. 
This new variety named “DAMA” is a result of common efforts of the scientists from two 
research institutes of Bulgarian Academy of Agriculture – AgoBioInstitute, Sofia and Institute 
of Forages, Pleven. Combination of the biotechnological approaches and the classical 
methods of breeding (in this case inbreeding) led to achievement of the desired balance of 
important features. 
The new variety is superior to the accepted standard in dry matter yield, crude protein value, 
crude fibber, essential amino acids, digestibility etc. (Kertikova et al 2000). 
 
 
There is a lot of potential in Bulgaria to enlarge the production of farm cultivating leguminous 
crops (and to be less dependent of protein import for the animal production) and to use the 
possibilities initiated by the EU policy, supporting farmers growing them (Council Regulation 
(EC) 1782/2003). The aid scheme is limited to peas, field beans and sweet lupines. But for the 
seed aid a lot of leguminous are indicated: Medicago spp, Trifolium spp and Vicia spp. It will 
give Bulgarian farmers opportunities to get better economical results. 
 
 
CONCLUSIONS 
 
After a long period of decline, there is a renewed interest in forage legumes for several 
economical and ecological reasons and the European Union strengthen the role of protein-rich 
crops, by providing a supplementary payment for farmers producing these crops. There is a 
wide range of climates in Europe, and climatic zone will strongly influence the type of 
legume used in forage systems. 
To increase farmer confidence in the use of forage legumes it is necessary to have 
more reliable establishment techniques and to reduce the variability in legume contribution 
within and between years, particularly for legumes in mixed swards.  
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In order to develop sustainable, legume-based live stock production systems we need 
to understand the complex relationships that exist between herbivores and the plants they 
consume. In addition, more information is required on the processes of energy transfer and 
nutrient loss from the system. 
How crops, and especially leguminous crops will adapt to climate change in Europe 
and how they will behave? 
As a result from the field trials in Flanders described above, it can be concluded that 
the growth of pure ryegrass swards are constrained by the maximum 265 kg N ha-1, because 
the EU Nitrate Directive regulation does not allow to apply more. Growing legumes or 
grass/legume mixtures under a cutting regime and with an N fertilization regime restricted by 
this Directive gave no difficulties in terms of nitrate residue. 
There is a lot of potential for growing leguminous crops in C&E Europe (Romania and 
Bulgaria) although water stress, due to a lack of rainfall in summer and high temperatures, 
constraints a more enlarged use at the farm level without irrigation. 
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